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Introduction

Why this study?

• Increasing number of geothermal wells. 
However only a limited amount of data is collected 
in the drilling phase (financial limitations).

• This data is not always used to its full extent. 
Further analysing this data could aid in a better 
understanding of the subsurface without adding 
significant costs.
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Overview

1. Review existing data: What datatypes are routinely 
obtained from geothermal wells?

2. Additional information
What information can we obtain extra from the routinely obtained 
data?

3. Data integration

4. Conclusions and recommendations
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1: Routinely obtained data

• 27 End of Well (EOW) reports from geothermal wells were 
reviewed. Various types of data was gathered from the:

– Rock type (cuttings, GR)
– Rock strength (LOT, Caliper, ROP)
– Hydrocarbons (HC gas log)
– Drilling mud (Type, Weight)
– Well cementation (CBL, rate)
– Drilling data (WOB, RPM)

How can all this data be of further use to the 
operators?
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Valuable information
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2: Additional information

• Additional information on the rock (type and strength) can 
be obtained from:

– Drill cuttings

– Drilling parameters

– Log data

– Well tests
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2: What are drill cuttings

• Very valuable for further analysis are drill 
cuttings:

– Cuttings are fragments of rock derived from 
the penetrated formation. 

– They are circulated out of the borehole and 
gathered in shakers at surface.

– Cuttings are interpreted for lithology.
This is the only direct lithology information.

• Cuttings are briefly described onsite and 
reported for all studied wells. No further 
analysis is done on cuttings.

• Disadvantage: Cuttings can only be related to 
a depth interval, not an exact depth.
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2: Drill cuttings analysis methods

• What analyses can be done on cuttings to get more information?
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2: What information can be 
obtained from drill cuttings?
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2: What information can be 
obtained from drill cuttings?
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2: Optical analyses on drill cuttings

To identify:
- Rock types
- Mineralogy
- Pore types

Thin section petrography

Scanning Electron Microscope
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2: Analytical techniques on drill cuttings

To determine:
- Pore throat diameter (MICP)
- Minerals and clay types (XRD)
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2: What can we do with this information?

• With optical analyses and XRD, the reservoir permeability 
can be better understood as described by type of cement 
and porosity indications.
– The mineralogy is important to optimise drilling mud composition 

and stimulation fluids to minimise the risk of formation damage.

• With MICP, an estimate of the reservoir permeability can 
be determined.
– The pore throat diameter is important to optimise drilling mud 

particle design (drilling particles > 1/3 pore throat) and avoid 
formation damage.
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2: Information from drilling parameters

• What information on the rocks can be 
obtained from drilling parameters?

– Regularly recorded drilling parameters are 
strength tests (FIT / FST / LOT), the rate of 
penetration (ROP) and mud losses.

– The ROP gives an indication of lithology and 
porosity/permeability. 

– The strength tests give information on 
Fracture Initiation Pressure, important for 
limiting Injection Pressures.

– Together with cuttings analysis and log data, 
the data can be used to better characterise 
the lithology (strength), identify lithology 
transitions and identify fractures or karsts.
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2: Information from log data

• What information on the rocks 
can be obtained from well logs?

– Gamma Ray (GR) Logs are used 
to determine the lithology (e.g. 
sand vs. shale) and to calibrate 
depth. 

– Calcimetry / dolomitry logs are 
used to determine the carbonate 
content. This can be used 
together and calibrated with 
cuttings analyses.

– Other logs such as the CBL, the 
Gas Log and the Caliper Log do 
not provide significant additional 
information to the lithology.
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2: Information from well tests

• The main information (geothermal) well tests provide is 
the transmissibility, skin factor and production index. 

– The transmissibility (permeability x thickness) provides info on the 
reservoir quality.

– The skin factor provides information on the production efficiency.

• Well tests provide information on flow barriers and well 
connectivity.
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3: Data integration

How does the integration aid in answering questions that arise during 
drilling and production?

• Reasons for drilling problems can be complex:
– Swelling clays, cementation streaks, salt intervals, fractures, etc. could all 

contribute to drilling problems.

– The cause can be identified with by combining e.g. cuttings data, logs, drilling 
parameters.

Knowing the cause of the 
problem aids in the finding a 
good solution, also for future 

projects.
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3: Data integration

How does the integration aid in answering questions that arise during 
drilling and production?

• Reasons for production problems can be numerous:
– There can be fines production (formation material?), scaling and corrosion, etc.

– The cause can be identified by sampling the material and performing e.g. XRD, 
EDX and acid tests.

Knowing the cause of the 
problem aids in the finding a 
good solution, also for future 

projects.
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4: Conclusions and recommendations

Potentially important information can be gathered from 
routinely obtained data.

• Most promising are drill cuttings, which provide the only direct 
information of the rock. 
– A variation of analyses can be performed on cuttings, in order to get more 

knowledge on the reservoir type and quality, or answer questions to specific 
problems.

• Log data and drilling parameters are relatively rare thus not always 
available for geothermal wells.
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• It is important to get more information to guide future 
projects in the area.
– E.g. by obtaining more log data, such as porosity logs.

• Standardize the geothermal wells reporting strategy to get a 
uniform knowledge database.
– This includes e.g. composite logs, well reports.
– Store cuttings samples in a central location in order to quickly perform 

additional analysis if required.

4: Conclusions and recommendations



Thank you!
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Routinely obtained data



30

Additional information
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Data Integration


